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(54) NONHALOGEN-BASED RESIN COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin 
composition having flame retardancy satisfying the 
standard UC94V-0 under a condition without using a 
halogen compound or a halogen-based resin by using a 
specific curing agent and excellent heat resistance 
compared with other resin compositions which use 
conventional curing agents. &£v£^ 

SOLUTION: The resin composition comprises (A) one or "iP^f^""' ^ 1 * 

more species of P-containing epoxy resins, (B) a curing 
agent and (C) a curing accelerator. The curing agent of 
the ingredient (B) is a compound expressed by formula 
(I), wherein R1 is selected from a group consisting of an 
alkyl, an alkenyl, an alkoxy, hydroxy and amino; R2 is 
selected from a group consisting of a single bond, an 
alkylene, -O- -S- and -S02-; R3 expresses H or an 
alkyl; m expresses 0-4 integer; n expresses 0-4 integer. 
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!7 » = AO ^yu^^ K > *J ( 4 - 7 ^ y - 3 , ^7x=/u) ;* 7 -f K ft ^ <£> 20 

^7 5 y ^7x=;l/^/l/7-f KSft^* ; XtfWitf, 4, 4' -^7?/v?7xxy^ 
A* * V , v 5 (4-7^y-3-^y7 p nt p ;U7x^;l/) A- * > , ( 4 - 7 ; / - 3 , 

5 - v^^yf ^7x = ;u) ;* a- * >- ft ^ <d r ^ y i? y ^ ^ * * *y Mit& if b 

ft^^ > r ft ^ kk£ $ ft 5 t> <o -eiift i* D 

[ 0 0 2 1 ] 

^m^^tP^^n^^^^<7)M3tl-fflV^ft'5 1 b^T-fcfttict<, Itib7;uf t K^jt 
^i^SftRii Ltlt m 7L , * /u A r A* t K ( X tt * ^ # ) , ^7^^A7;i^r 

[ 0 0 2 2 ] 

±ibs; (i) ic^; $ ft s s^t t mm tp— y n mt&mxz, 7*y-^aft*», * 
m it & m „ i£mm*JT % ^it&tfoRTtr >i><f k K«ft^«^ttf * a- 3 * * 2 : 

1 : 4 5 o 

[ 0 0 2 3 ] 

±IBxt (I) ^*Sft5^*fc»**$tp^^u|R^^»0»^^BI-fflV^bftSSP»] 
tb-C«, *ft^ft^RJC4fctia«^«»^* 5 to-t»*>fttf ± < , JfrKfMK fifties. 
A # ftK J* , #J tf, y * y - a- , ^c^y-yu, ^ n ^ y _ /U ^ y :/ D y - a- , 
ls > ? !) = - si, ft If <D T ;u a - /um ; 1 , F^r^x^y, f h?t Ko7?y, 40 

v^t^ty^if^x-T/uS^thy, y^/u^^-/u^h^. y f y7 p p t°y^ h 
^ , yf/Ky^f hy/^o^r l>yg ; Mili> y ^ a^ g^^^A-ftifo^ 
* x A* » ; m x li , h;vxy s 3- > u ^ ft if <D it tK * S * ^ (O m M & * If b ft ^> ^ , - 
ft b \z mm $ ft 5 t Ttt ft vn g ^ftbco^^ij^. jS^** 5R*»Jtt, t^gtt^ffiJtS!] 
i£ < ^ * <D y ^ s - ji^mit^ ® k i?T 5. > it & tf \1 * l> . 7;uf t 

<, Rlw^^Sftfc^^^^^lh^vllttWitt^rs^yoai^^* 

[ 0 0 2 4 ] 50 
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*K * > mm *s J: 9 iff * b < , * # M Ic tt T IE <o h (O jjs ^ fe tt -5 a* , cne>l-K)l*ti5 

ti ^ -e li & v\ 

[ 0 0 2 5] 

( i) mmmvt}) ^it&yo 9, io-3JfcKn-9-a-*i>--io--*;** 

t^lAltfbn/cTES (I I I) 
Ut 8 ] 




(W ) 



20 



[ 0 0 2 6 ] 

^7*/-/nracii-5«sgsr^ri-aiJ, ^ <j v it <d * <o « it as 1 o to * iff ^ x 

titi^i!HCAia*lf ft$jXTV^CtTS45) £r -o L * ^ i <^> ^ ^ IB+t w ^ 

f l^AttHb^fcTiaS ( I V) 40 



at 9 1 
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(IV) 

o=-p— o 

Epoxy-Ar l -CH-Ar 2 -Epoxy 

20 



[ * f , E p o x-y ttlWIEiWC. Ar 1 iA r 2 11, ^JlfhaiLtTS 



[ ft 1 o ] 
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R 6 - 




6. 



(R 4 )a (R 5 )b % (R<)c (R 5 )d 



10 




(R 4 )c (R 5 )d 



*R 



8 




(R<)c (R 5 )d^ 



R 6 - 



20 



( 5£ * , R 4 , -OH, - COOH, - NH 2 . - C H O , - S H . - S O 3 H , - C 
ONH 2 , - NHCOOR 7 ^ t>^g7Kfe4 <if (OS^ ^ 4 § # ct D I«n ; R 5 * m 

^ , T s\s*c/i>&^ T )V=i*r ^ hugat/r y-/vS^f)4 5»<):!)llin ; R 

6 ft, l^^XteT/U^u^ttSr^L ; R 7 M: , tK^J^^X^T/^^/uS^^L ; R 8 tt 
> ¥*S^> ~ C R 5 R 7 - s - O - , - CO-, - S- , - S - S O z - h ft 

Z>8$ £ *) ; aibtt, ^n^n3fi&LTO-6<DSE^£:Si-^. a+b^6-Cfc5 30 

; c £ d J* , ^ixftiiilt o-4^it5:il > £>oc + d£4-eA>9 ; z tt . 1 — 
2 0 A)****-*-. ) J:91tfh5S5:/7to ] "C* $ *t 5 ^ V # * ^SMB 

o 

[ 0 0 2 7 ] 

_b IS R 5 , R 6 , R 7 t?/TSft57^*;uS, 7;^ i/ylSt;//^ ar^S^ftffff] 

sum. v /u S > t7f;H4^^*lf bn^o 

[ 0 0 2 8 ] 

*«w^#^D^^^i»iiBj|jafigi»^*3v^T. /a ^ b n a ^ * * w jib « # k *J ps i* 4 < 40 

, ft^ CD 31 stf =5r *>J»JIB £ ffl V> X ^mmW: V Zsik^Vo t b X <D H C A , XttHCAtTH^ 

^ 9 v\\L^m t wxuRfc&rf 5:tiao, wib^^: ( i i 1 ) x (iv) t?^ $ n 

» IB a* SMf ft « * :ni:RSSii5t)iO-eiifti\ ::-eztlBtti***>»Iiitt 
, -t <o ftfflg <d l ft K 2 ffl x tt # < <D 3i # ^ & ^f-r 5 t -e t) , fllxfif. 7^^ 

r ^ y^/i^r; y ft R j£ , xtt^/^yS?^)^!) > & ^ x *r /u ft s K ± 9 7£ 

[ 0 0 2 9 ] 50 
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:h^^*^v/ft5^C^^b5ft^fti It, m x. fi , # T - . u y yu > 1/ . 

, 2, 2 - fcT * (4-t K o 7 i - :7" n y ( 7 x y - /U A ^ t^t) , 2 

- (3-fc Ko^r'>7x^/H - 2- (4* - t Ko^r'>7x^;l/) y u s< > , tf * (4 
*— t Knar^7x^/V) y * >- (K'^7x;-yUFi: t»t, ) tf * (4-t Kn*5/7 
^ yu ) yu tf; ;/ (t:*^^my—/us^t>l^i*) , f * (4-t Ko^'>7x^;u) yu 
:7 >< K> tf * (4-t Ko^->7x^;U) y ^ yw -< :/ if > , tf^ (4-t K d ^ i/ 7 x ^ 
yU ) y 9" > 9 & ^ V > > 4 , 4 ' - t K p 3r > fcT 7 a ~ ^ , 4 , 4 ' - t K n 

> - 3 , 3' , 5, 5* -f h7^f ;H^7x=;K 4, 4 ' -v't KnJr^lf7x^^ 
^-f;K 6, 6 ' - ^ t K X2 * > - 3 , 3, 3' , 3' -ff7^f^-l, 1 - * t° 
n ^ ^ y // , l, 3, - (4-k Kn^r^7x^;H - 1 - 4 V ^ 

~ )V - 6 - - >v ft if <o tr ;* 7 3i y - )V m ; #J x 12 , 7 h77x/-;n^y, -J- 7 h — 
yu-^i^y-yupT^te^^y-yu . r yu ^ t K «f JIB 4 if <o it V =t7^;-ji>M ; 09 £ 12 , 

7 ^ y - • 7^f t Klffi, 7 x y - • T 7 /V * )V ffi m > + 7 h - /U • 7 7^^^8t 

IB * 7 ^ y - yu - ^ * o^^^^^v*fi^flc»iiB4if^7*y--/ul»flBtS ; #J * , 

if l/^^T^y, 7 P ntfl/y^7^y, ^^t^fU^^T^ T^U^, 4, 4* 

-^r^/^7x^;U^^y (MDA) , 4, 4 ' -v^T^ y ^ 7 x ^ - f /V, 4, 
4' - T S / V 7 zr. ^ jV ^ yU * >- , 2, 2* - v 5 (4, 4 9 - i? 7 ^ J 7 *l =- ;U) 7? u 

> , m-7x^/Uv?y f;Uv?7^ p- 7 x ^ yU ^ ^ f ;U 7 S ^ . 1, 2 ~~ i? 7 ^ 

/v/^o^^rfy, 7^ y y • 7 7^^^»lg4if^J|ffii7^ VXttf f ^ y« ; 

m tl vi , m-r^y^^y-yi^ P - r ^ y^^y-zu, 2 - ( r ^ y *7 ^ ^ yio - 2 - 

(4* - t Kn^v^7x=;U) :/ u y x 4 - T ^ y:7^^yU - 4- t Kndrv^7x^;i/ 

* 9 > t£ i? <d t $ / y =. s - /urn ; m ft & . 7 9 /i> m , ^ v 7 9 ^m, 7 u 7 9 a- ^ , x 

h 9 t Kd7^;^, ^^r-^t Kp7#^|, ^7^^V^y^^-> 1, 3 - # > # * 

> yP > ^ a — ^ * ^ ft if CD ^7 )V # is m m ; #0 ^ , V & * ^ & , 4-t Kn^^^AtS 
ft if <D t: Kn dr$/^yi/jj?y»ft i^5#|f e>ti5o 

[ 0 0 3 0 ] 

t L T tt , m 7L \i . if ^ 7x y - y v/^/ux-f^, ^^uy-zu^y v'^/ux-f 

7 9 U 1/ ? V v^^/ux-f/K 7 x y - - 7^7 t K U ^ V > V> - T & , 
tK U fc K o 7 x / - yi/ ^ y ^ y ^ - ^ yu ft if # ^ If h ti Z> o 
[0 0 3 1 ] 

lf^7xy-;i^^y v/^/vx-fyucolr^M^ ttli, ^J^«, lf^7x;-;UA^U 
^>v?/Px-f;K lf^7xy - ^Fi/y y v^yUx-r/K t'^7xy-;UAD^y is i? /l* 
^ — )V ^ lf77xy - yus ^y v^/Ux-ryV, 7 h7yf ^tf^7xy-;uA^y 

V? /U - x > 7 F7^f ^7xy - /l/F^U -y^yH-7/K 7 h 7 ^ f /Hf ^ 

7xy - yUAD^y ^>^/n-7/v, ^h9y^/ut^^aiy-^S^yv'v ; >'^i--7 i ^^ 

ft af # if e> n 5 o 

[ 0 0 3 2 ] 

5/ u y - ^ y ^> v> i - =r tv <o * W M t L T I* % 0iJ 11 , 4 , 4 * - * > u y - ju 
9 ]) -y^yux-f^, 3 , 3 ' - ^ y ^ /u - 4 , 4 ' -^ri/yy - /U^y y^/vx-f/i/ 
, 3, 3' , 5, 5' -7" h7y fyU-4, 4 * - U y - yU ^ y 5/ ^ y^ ^ - f ^ ft if 

& m \f fe ft 6 o 

[0 0 3 3 ] 

i/t Ko^y^yf y^y y^/ux-f ynD*flc«i ltii, #j £ tf . u y yu > >- ^ y 

iy yu x\ - x yu , t Kn^y y^y y^/i/x-7/K y ;ut k d ^ y y ^ y -y v 5 yu 
^ - x yu ft if j6* & If b ft 5 o 
[ 0 0 3 4 ] 
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9 D > i? )V - x co ft * 09 t L X I* % 09 x. li , O-v'T^^Si^r^ h !) 
^ y 5/ ^ yU - -r /i*- , v- T * yu % x. x -r /u h y ^ V v/v?;Ux-f/U4if^f If btV5 0 
[ 0 0 3 5 ] 

K n * > 7 * V v 5 ^ y > i? )V x. - y- yu , 2 , 6 - t Kp ^r->t7^ i/^li 
/^-r^* if ri* 3* if £ ti 5 0 
[ 0 0 3 6 ] 

7x/-;u . 7;uf t K*y v/^/ux-ryvw^ftMi: L-Ctt, 0» * M! , 7 S - 
yu • *y^7yi/ft K # y ^ y > ^ yw :n - ^ /u „ ^ U ✓ - yu • ^/^T^f t K#y ^ y 
i> yu j: - ^ yu % if 7 7 x / - A • ^ ;U A 7 /L' r t K *K y ^ y > v 5 )V ol - x & if ^ ^ 10 

if h ft s o 

[ 0 0 3 7 ] 

7 3i ^ yw # y t K o > 7 =c ; - jv tK V 9 9 > ^ yu x. - r" A* <D A # 09 t L T tt , 09 x. fi 

, h y x ( 4 - t kp ^->7x^/v) ^^v^y^y^v^yu-x-x/^, h y ^ ( 4 - t k 

xi i/ y ^ ^ jv) # > y y y is i? /u - ^ su ^ h !) x (4-t Kp^V7x^yi/) :/ 

p/^y*y i/y ^^yi/x-ryu, ( 4 — t Kn^^7x-;i/) T/^^/tfy^yv'v? 

^ x. - ^ yu % ( 3 - ^ f /u - 4 - Kp ^'>7xn;i/) ^ ^y*y ^y v/^yux- 

*r JV , hyx (3, 5-v?*^yU-4-fc Kp^^7x^/u) yf ^ y ^ y i/^^x- 

f/U, r h7^X (4-fc Kp^^7xx;P) x.^^^y^y^^yi/01-xyw, ^h^^r 

X ( 3 , 5-v ? ^^yU-4-t Kn^y7x^;U) x^yiKy ^y v/>/;Ux-f^, > 20 

^n^^x^-^^y-yu. T/vf t K *K y 9 V > *? >v ^ - =r )V if & m If ft 5 o 
[ 0 0 3 8 ] 

±ie* (i i i) x\m (iv) x+ ^ z h z & &w <d <s y > # * i/mss<Dmm<D» \z 

4^bSJSt5:t t^If6^*)5c ifiSJSflERJCE'-effl *> ft 5 *#J <7> ft #09 <t L T I* , 09 

*.fi* * > u^tj: if (D^&mmitTkmmmm ; 7t hy, 

^ h >- , y^yw^r y >v>r V if <o tr v >mt§m ; 0il X tf , oi^U^^y n - yu^e 

y y^yp^-^yp^ y n ^U^^y 3-/U^e / ^^/Wx^-^yUTiifcOx.-xyU^^^IJ ; 01] 

T^^-h^if(O^X^yU^^^J ; 09 £ « , h yW V x ^v'UV'ftif^j^^Tk**®^! '* 
0»J ^ tf , N , N - *J y ^ )V ^ yU A T ^ K , N , N - ^ xi ^ yu ^ yv- A T ^ K > i? * ^ /U X JU 

y# if <d*<d i&cD ft?* b ^&mmti: if &mtf h h z> & , z n b z n z h <d 

[ 0 0 3 9 ] 

±I5^^lft^^y ^^*^^«tJ!B^«tjg^*3V^r, Si^l^il^5 0-3 5 OtOjSittf 
*?ft> $f^L<H50-300 c C. <t!9« : ^L<HlOO~250 c C, ^lC$f^b<lll 

i-<49, 5J£il«(D3y hD-;u^nt<, « US o * Sr -P- ft * . RJSfi* 

#50tHTl:i8 SiKS**^»< * 5 , * ft »JIB W MS»* K ii ffi tf tt 4 < 

4 ^5 o 
[ 0 0 4 0 ] 

5*^ 2lX»2aElii^ltfflv^: t#tf 5.o ^£5^ (A) tc^^T, 
S^^yvx-TK^r^WIgcoffi^Sfl, (A) <DfS 9 '>mm ttftto (B) OS! 

ft S9 t <D & ft ft 3* b , I»li 4 0 - 8 0 li%WBi-CttfflSJl, jf* L< 115 0 - 8 

o a fi % -e *> 9 , i , 9« : 4L<ii6o-8oaft%(o*5ig^fc^ 0 (a) lixit 

4& t£ # ^ + # K & «9 , ttffloBSBBHt*5, 
[0 0 4 1 ] 

*«I8<0*^ n y >*»J!B»j«*(c:*3 V^T , (C) <OWft(ESt*l^)fti*:0iJ t UTtt: 50 



30 



40 
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■^fi, h y 7yuta#Dyit, y ^ 9 -Mfc «K << if *S - ^ m . X it tf> JB 
[ 0 0 4 2] 

>^yUT^/^^/-yU, N, N-v^^yU-T^ ; /V7x y - yu, h U ^ (N, N 
-v^^/V-T^/^^-yU) 7 x / - ft if # 3jMf ft 5 a 
[ 0 0 4 3 ] 

£ o 

[ 0 0 4 4] 

yxf /vry^e^^A^ n y K , r h7^f ^ry^e^^A^a v>f K , h 7 ^ f ^ r 

y^^nr^t^^f K, F 77^f yvry^^^ d y K. T h 77'f y^e^^ 

a^ojj k, M^f /^y^^Ty^^n^D^^f h\ hjx? ;p/<yi;/u7y ; e = 

rv-^e^^A^n-^^K, hy^^^^^^^^r^^^>?Ar^^-^^K^if^ s ^ifb 20 

ft £ o 

[ 0 0 4 5 ] 

7 7'f /^^^xr^ A7t7 - 7" F77x^/^^/^^A^ n y K , T Y y 7 zxl ^- )V 

7jN^7js^ii?Ayo-^^K, "rh^y^—JlrTb^fr—tyAsT^jry^y, x f ;U h y 7 x ^ 
/P/K^^x^r^A^uy K> xf;Uhy7xx;U^^^x»?A7'n-7^K, xf /U b y 7x 
x;U^^>t^f>^7^ t^-f K, xf;UMj7xx^^^^x»>A7t7-h, xf /U h 
y^^xiyU^^^xi^A/t>^^^— /Plf/UMJ7*=^*^*=!?A^B!IK, ^ 

Pt°/l/Fy7xxyU^^yt^')A7av^K, 7'fyl'hy7xx;U/J>^7}>xr)A^py K 30 
. 7'f ;H> !i 7xx/l,*^*^r) A7'P'7>f K, yf/Uhy7xxyU^^/}>x^A7^t 

y -f K4 if #3Mf 6>ft£ 0 

[ 0 0 4 6 ] 

S ^ / - ^ , 2 - K 9* A' -Y S ^ y - 2 - $ *f *s % # ^ - )V ^ 2 -7 ^ ~ 

/U 4 % # J - yu , 4-;*^A'-f^y;/-/u, 4 - :n ^ yu >( ^ & V - )V , 4 - K 9* •> A* S 
?y - 4 - ^7 ? f is Jl^i * & y - ;\s , 2— 7^~)\s — 4 — **f-J\s<i S ^ ✓ — A' , 2 

-7xx/u-4~t KD^v/^f/M ^ # V - ^ 2-*-^s\'-4-*fsl"{ $ # V - ^ 
> 2-^^yU-4-tKn^>^^yU^^^y r -yl^ 1 - y 7 / x f yu- 4 - ^ f S 

2-^ccx^/u-4, 5-^ t Kn*v^^f ;l/>f 5 ^ - ^4 if If ?) Jx 5 0 40 
[ 0 0 4 7 ] 

yU $ ¥ y - ;U s 2 - 7xn/^ ^ y y - ;u ^ xf;Uby7xxyU^^/i>x9A7tf- 
[ 0 0 4 8 ] 

*3§ n y v * » JB » j* « fc: T , ±IE<OB!^ffiSiffl^«ffl*H:, »IBIft^« 

O^4lc^L,ii»tt0. 0 1 — lfiS <£>9#£L<teO. 0 1- 0. 511 

Itjf4L<li0. 02-0. lfi%-efc5o 50 
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[ 0 0 4 9 ] 

!fe»SiSt Ltli, 20~500cp s/25'COT|5ia^5iif*U^o 

[ 0 0 5 0 ] 

« *g *j , h y ik m m , 3i - t 1 ^ * ^ #i , ^ * =r >\s % m m ft if a* * »f h n s . 

[ 0 0 5 1 ] 

±m<D%&mfoit*m?kmm<o m,#m t itb. 09 * tf . h ^ » > , * -> u > ft z ? 

o h>I^SI©A*Mi: ITIi, 09 £ fi , N , N - v 5 * ^ ^ * ^ A T 5 K , N, N - 'J 
f /i^ * ;u A 7 5 K , ^ * fV> * A> * * -> K ft if ; ^ h V S 39 CD =Br # 09 t L T (i » 09 £ li 

09 k VX\t. m*-t£. ^^uy^i)^-^^/^^/^^--y L ^. yntruv^ya-vHr 
/pC^/i^-x/i-ft^;^;*^>a^^#]<Djlr#:09i:L-C»;i:, 09 ;t li , & ^ ^ ^ . 

tygif ;K 7"c t' 1/ y ^ y = - /u- / ^^^^--^/i^T-fey 1 — h ft if # ^ If h ix 

o 

[ 0 0 5 2 ] 

*&w<o#^ a tf y%mmmf$.m\-i. ^scjsc-c, 09 x « , *i je *l jt^^si. & 

^-i^ ® HZSfl . fTSBJW* k' <DifcMM J $>&&mte if £ H K 8s;*D "T S £. i: # X * 5. 
[ 0 0 5 3 ] 

#3i9§ <o#^ a if mffeMf&vote. mm%-\z$s\,^x ® total} m\z ± *> , 

^fi*:4ifSr^v^-C*^P^rol»flgMj*^i:ro«S<*:S:iait-r-5Ci:* s -e#5o 
[ 0 0 5 4 ] 

a y >- %k m m m. ®> & m \^xmm vtt v =• ic «t y> m m fts*t lt.. 

ffim#*mf$.V. H <0 m U «r AD m ft SI L- T ^ U r W y if (P r e p r e g) £r $! 5t ~t 

* ^«Ut, y T 5 KtKIt . PBOIS, LCPI» > Kev 1 a rf&il£, 

^ ;* X ,t, , # n >- , $ f£ m ft if <Z> ^KM S*t , ^^^i^Si-^y HftifoSS^t-^y h»*t> j£ 

0ij ^ »i , Jfl^Dr? l c p « ft if ^ ft if ^ ^ if bh^ijs, 

trfigfi^ns t W-Clift v>„ - <n -f \s zr \s y if ^ l^T . M 1- « *t «■ co « S « S: ® it b 

»i©yt-yu.^5'ffi^^i3t > b co* ffi cd — XX. US* tr ffl ?S £ ft # » *BJET"C 

5 r i: I' ± 5 . i^i- X^^ttco S5 v^ . n it SStft * X fp , MJKtttt. ©Stt^S 

^c#ttsrwi-s= tlx ^^zmn (om&izit^-x &w<D®ixtzmmmm^um 

i^ff 5, m5>coag««-&«-i)sKi, ® , ^S*fcJiSii^Aftifco«^ja 
&<D^mxm^"hir^^]) > hlU8Sffi J ?»N' /wfEllSS ft if lr*ffl-C*)5. 

[ 0 0 5 5 ] 

* * M W #N ^ n V » J!g f& J5fe ifel *S »t -5 SI ft H ft- M. * , ii^2 0~3 5 Otf&D, 
fft L<li5 0~ 3 0 0 t, i K II 1 O 0~ 2 5 0 t, tlljift L< ft 1 2 0~ 

2 2 0ttii5. r. coeiftS^M*^ jS5-f-#*5 t , mRfcfc£. < ft X> , S.o®fftR^ 
iS^ay Fo-/u#iL<, bA^ttttflSco^ftjgfeSr-?-*?), L L > SlftS^jS** 5 
tett* 5i« Bl ftRJ^ co ^1^/55^ < ft -5 m , ifig $ ix 1« J!g co # t4 t «ITt©ftffl I^^F 
ji ft t co t ft 5 o 
[ 0 0 5 6 ] 

*^hjco^^ n ^ >- % m m m. ®> * &> m vitm^, t<om^uaT.mm tmmM. #ic^ 

n y v 5r^JDD L ft < X t , U L 9 4 - VOCjiittaiKltS : t #f S , b A> t> * ^ 
[ 0 0 5 7 ] 

«T, **«St)«*ft«i:i9**ifl©#iti»*SXC»L<I!lMt5tf, *3§Wtt 
i^f>-&^0iJSl>*^^0iJlcJ: UfST^pg^^n-S tco-C»iftV^„ 
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\z * t ft X IS o 

^jjjrv^Jg LU : S#A3g^)ig <*) ^ft*tt*«fi, j§ p R n ;S B E 1 8 8 E L ~C rfi 
SE$Htt^5 t^7xy-;UA^^J ^yyn-fyi/ 0 -€r^^^^v^^Sl*l 8 5-1 9 
5 g / e q , lD*»#l:±54i:5^D-.;Hj:2 0 Op pmHT, tt £ 11 1 1, 0 0 0 - 
15, 000cps/25 < t:^fe^ o 

*-x*^mm (2) : mrnxmrnm (#o wftitt« 0 v c n e 2 0 0 e l f 
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